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(57) Abstract: Optically active 
pyrrolopyridazine compounds 
having the general formula (I) or 
pharmacologically acceptable salts 
thereof: (wherein R 1 is alkyl; R 2 and 
R 3 are each independently alkyl; R 4 
is optionally substituted aryl; and A 
is imino, oxygen, or sulfur). The 
compounds and the salts exhibit an 
excellent inhibitory activity against the 
secretion of gastric hydrochloric acid, 
a protective activity for the gastric 
mucus, and an excellent antimicrobial 
activity against Helicobacter pylori, 
and are useful as drugs, particularly 
preventive or therapeutic agents for 
ulcerative diseases. 
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»!) - (Helicobacter pylori ) (C^-f S&ftfcfct^fE/B & W U EH, 

win, tt*tt*Ao^K«rL< ttmmmt LT^^fes. 
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(Dtt#> <Dm&m fcsjft-fsfcftoafe^stt* fa a f y y visits® 
xtezvmmttfmztizi&v&m, mtt/j:fop t°y yv^itG- 
Mx\*%<Dm&±.n®ztiz&<n#$hm%ujkW}%) (win, t m 

pp try ^^y^*xtt*oW31±fl : #*JxS«[©«SciJ:BB-*"5, 

i£<ttftcK:ffl^fc*LT^5. U^UJ&*Sfe, ±iE3£#]W:, I^fcHiffe 
5. Sift, ^t^Slg^^y = b°P y - ( Helicobacter pylori ) 
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mftft Sr"W L, lO, Ai) 3 ^^- fay- ( Helicobacter 
pylori ) ^^•f^^Sf^ffl^^i-S'fb-S'^f^nfcm^^Sw^^iJX 

^©t'DOt'U^^yi^^^^pt,!! (#J;Lte\ W091/17164, W092/ 
06979, W093/08190 X, ^U=i^^^— t° n 'J — ( Helicobacter 

pylori ) lztt-tZ>tTimftm*ffi%-f2) fn n t° y fc£n 
TV^ (#Jx.te\ 7-247285 -^H) 0 

IL, ^\Z.^V zi^f # — fnU - ( Helicobacter pylori ) {d^f 
B&mtPRl t*t-,^y ay<^ ? — tfn y ~ ( Helicobacter pylori ) 
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RMi, C 1 -C 6 T/l<^/V', ^n^; c x - C 6 T/Mr/K C,-C 6 7/V 

SftS ixT t> «t V\C 6 -c 10 7!) -yus & jj* t , 

Ate, -f$;^ K^JK^XftaEJU^^-Sr^-f.. 

R 4 £££ ii$ C , - C „ T)V*)\>JL\± R « n ^ / C , - C e 

C,-C 6 7;^dr^L.< ii^o^;c 1 -c 6 7^3^^ 
oc 1 -c,7H;^|j[ 1 Mitt, **A> S *^/K T'ofyK y 

yntVK y^/K ^y^f;K s-y^vK t-y^/u, ^^^^x 
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5S&gTg&£nT*>«fc^C 6 -C 10 7 P-A^Sf*, 7^ 

^tn7i=;K ^od7i=;K 7p^7i^K v^/i^n 7 =. — 
/K ? u V yjUj-u 7 ^—su, is? u u 7 l>^7^tD7x- 



Xm^ajutt, 7^=^ 4 - ^ ^^71=^, 4-F!)7;Vtnyf 
^7ii/K 4-^ f^f'>7i=;l' > 4- M)7;^n ^ h^rV7i = 

4 -S^yU^n hdr i/7x=:;l/, 2- % 3 U < tt 4 - 7 
°7i=;K 2- % 3-^L<«:4-^do7i-;k 4 -7* 0^-7^ 
= /K 2, 4 - 5g= L < 2 , 6->77;VtD7i=/K 4-^nn-2 
-7WP7s=/K 2-^00-4-7^071 = ^ 2, 4-^ 
t<tt2, 6 -*J9 n o 7^=/U % 2, 4., 6-M7;PtD7x = ;V 
Xtt2, 4, 6-FHPP7i=;U|?fc!), JJ J; 5 # jg £ f4 % 4 
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/K 4-^no-2-7;l'tn7j=/l', 2 - ^ P n - 4 - a 7 

*38H©fc*» (I) <3&a±£)F£L&5£tt, S£{«i£Xfc9, m 
^jMfczKSSM, i&Sfcit, H to* Strife, 3 *ffc**ttifc<0J: 5 

^MftJfc, ^y?7;wtnx^y7;i/^y®||| > ✓■^.x/v* 

i'ifeitt ; 'O'-tf i/x^^i^, p - hA^v^A-TM^&o J: p ft 

-vW^BUfiL =^^I(E4S % fzLi'&m.. 
^S£i£, T^^^^^MOJ: 5ftT 5 /IHi:* if ottftapitT? 

#xt % *mw\it, %titb<Dfr%\tfo*b&^l-z> 0 

-$B& (I) §r^T5{b^^lJl*3VNT, #jg}£Ki % 

(1) R 1 ^ C,-C 4 7;^;HT&5ft^fe, 

(2) R 1 ^ ^^^SXfeSfb-a-^J, 

(3) R 2 &tfR 3 ^, ^-XftS/ioT, C,-C 4 7;V^/USt* 
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(4) r 2 rvr 3 1)K m-~Q, *?-/i>&'?k&{k&tos 

(5) R 4 iK c,-c 4 7^^, Any;c r c 4 7;v=Jf/K c x 

(6) R«# % h!)7^B^^ * h*is s F y 

(7) R 4 # s Hm3LVHL*frbkZ#t*bmiRiStiZ 1 2<®<75 

(8) R 4 #, #*&im*a»fc*3#a»feSfc§;K3 1 2#IW 
tilt, 4{£Xte2, 4 -ffiOiElftffi*S«ift$ixfc7 3 i = /^STfc5 

(10) A^ ^sJfJj^T&Sfc^fe 

X, ±15 (1) - (2), (3) - (4), (5) - (8) Xtt (9) - 
(10)(&«M;:fcl>T«\ ftSKtfcoTs i IP ftiBfcffc^&SrTj* 

t [£iT©j|(ii)-(i4)|i*J^Tt^i:„], R 1 (l) - (2) a»e>, 
R 2 ^^R 3 Srl¥ (3) - (4) a»f>, R 4 £i¥ (5) - (8) ^ 

(11) R»;&J % c , - C 4 T/ls*/umTh V , 
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(12) R 1 ^ ^f/Htfc 19 % 
R 2 ^TJCR 3 ^ % |5j--?\ ^Vg-Cfc 9 > 

(13) R 1 ^ ^yvSTfc "9, 

2 ^, 4 fiSt/ 6&;$>ib&5f¥^biiiiR$;ft,5 1 2 ^g^fi^g^ 

(14) R 1 ^, ^^aSTfctK 

A# % MffT^S^tt, 
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R 4 


i 




0 


Ph 


2 




0 


2-FPh 


3 




0 


3-FPh 


4 




0 


4-FPh 


5 




0 


2, 4-diFPh . 


6 




0 


2, 6-diFPh 


7 




0 


2, 4, 6-triFPh 


8 




0 


2-ClPh 


9 




0 


4-ClPh 


10 




0 


2, 4-diClPh 


11 




0 


2, 4, 6-triClPh 


12 




0 


4-MePh 


13 




0 


4-CF,Ph 


14 




0 


4-OMePh 


15 




0 


4-0CHF 2 Ph 


16 




. 0 


2-Cl-6-FPh 


17 




0 


2-Cl-4-FPh 
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18 


0 


4-Cl-2-FPh 


19 


S 


Ph 


20 


S 


2-FPh 


21 


s 


4-FPh 


22 


s 


2,4-diFPh 


23 
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2,4, 6-triFPh 


24 


s 


4-ClPh 


25 


s 


2, 4-diClPh 


26 


s 


2, 4, 6-triClPh 


27 


s 


4-CF 3 Ph 


28 


s 


2-Cl-4-FPh 


29 


s 


4-Cl-2-FPh 


30 


NH 


Ph 


31 


NH 


4-FPh 


32 


NH 


2,4-diFPh 


33 


NH 


2,4, 6-triFPh 


34 


NH 


4-ClPh 


35 


NH 


2,4-diClPh 


36 


NH 


4-CF 3 Ph 


o 1 


MLI 


2-Cl-4-FPh 


38 


NH 


4-Cl-2-FPh 


39 


0. 


4-OCFjPh 


40 
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3-ClPh 


41 
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4-BrPh 


42 
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2, 6-diClPh 
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4-0CF 3 Ph 
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1 0 



44 


S 


4-0CHF„Ph 


45 


s 




46 


s 


2-ClPh 


47 


s 


4-BrPh 


48 


s 


2, 6-diFPh 


49 


s 


2, 6-diClPh 


50 


NH 


4-OCFjPh 


51 


NH 


2-FPh 


52 


NH 


2-ClPh 


53 


NH 


2, 6-diFPh 


54 


NH 


2, 6-diClPh 


55 


NH 


2, 4, 6-triClPh 



Me ••• ^^/^ 

Ph ••• y^=.jv 0 

^Ifc^Mf 1> 2, 4, 5, 7, 9, 10, 11, 13, 17, 
18, 19, 21, 22, 23, 24, 25, 28, 29, 30, 31, 
3 2 , 3 4, 3 7Xtt3 8©<fc^*-C&D, JElH#Stef4, 

0H*flS£'#>#-3-l s 4, 5, 7, 9, 10, 17, 18, 21, 22, 
24, 25, 31, 3 2X113 4 <D{t-£rWX*h <Q , IE \Z. £ 9 ftilfcte, 

F(J^fk-^t)§-^4 , 5, 9, 10, 2 1, 2 2XIJ24©Mffe 

4k&yd%%r4 : 7- ( 4 - 7 n ^< y i^s}-^ i/) -2, 3 - i? * 
f-A'-l- [(IS, 2S) - 2 -p« ^As'st X2 -fu f o 
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n [2, 3-d] fc'D^y, 

ft 5 : 7- (2, 4-v^7;l'ti3'<y^^v') -2, 3 

-v^^vu-l- [.(IS, 2S) - 2 -tf-jVlst xi-fxi tVw^^/v] 
fan [2, 3-d] tfy^^yxtt 

fb£-&##9 : 7- (4-^DO/<yi;/Vt^^) -2, Z-*?*f- 
/V- 1 - [(IS, 2S) -a-^fyl'i/^oT'n^i/^f/i/] t"n n 

[2, 3-d] t°y ^s;> 




(IV) (V) 
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as 3 is 




K4I1 

R 4 CH 2 A H 

(VII) 




±15 5£<K 

R\ R\ R\ R 4 &u<Afi % M«Lfct>©£H**fcjj*U R 5 li, 
Xtt, ^n^i/f^ (frigate, *nn, ^b*x»4 3- KW^) XJ2 

$ uyx/uft-frti-Z-i/mo «fc 5 ftc, - c 6 T/is$ ^%L< tec 6 - 
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ISro^T, -MX. {ID ZG-TZ to b-18& aw & 

it y ^?a, 7K*{k*7- h y * a, TKiiffk* y^oj;? &tvv# v&m 
t£T Asfj v feWtT =• \? m&vrtJ*. mm* hy>^, y *a 

OJ: 5 ftT/V* y&JS|*&i£ ; U^*^ h^v-K, thy 

v- F, -thy £ A:n h^ex Kx ^!)!)it hdf-^ J: 5 t£T A>U 

yyoif/i'xf^T^y, N-if;v€^*yy, t c y^^, t°=jy^ N 
4- (n, n-^W5/) fy^y, =¥yy^s n, n-s^t- 

/l^T=y^x N, N-^3i^/UT= y ^> 1, 5-i^7f t'i/^a [4. 
3. 0] y -7--5-31 ;/(DBNK l, 4 - Z?? -f $ p [2. 2. 2] 
# Is (DABC0) > 1, 8 -*JT-?\?*/9 O [5. 4. 0] ^>y t ^J- 

fcmikVo h y xtt.r/v* y ^JiT/v- = ^i/ k 

t5totfcHtf#i:lilllltt4<, 0»J*.tfs ^7°^^, y^ 

/K 7^7t Kn75y, ^^"^-b-^, K^ri/cx^^ % ^a:^- W 
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t hTU\ N-^^-A'- 2 - t°n y K>\ ^^ff-^^^^^^n h y 

Rj^sStt, i§#> o'ctsm 25(nc Mi&Tbm. lsot) r* 

50B*lffl (&m\ztt s 10 30 B#R3) TfcS„ 

yA^D h\ T ^7^7^-^^ p y K % x h v^^/i-T^ 
^9 * K© J: 5 4^4 117^ = !)^ ; Xtt 1 8 - * 7 £ 

6 , ifsO-/- 1 8-^7^-60i54^ 7 *? lsm$:WilN-fZ> 

^-TS^b^^iSr t*-/V^^^-¥- (Vilsmeier) ^liSfS^tS i t 
ft^tlSt'-^v/ft- (Vilsmeier) 9, $J 

7^#/pat.5 k % ^-jf y ^ n y K-^^f;^/H7 s: koj: 5 

*^oyyjbH-^^f/^^^7^ K^TfctK tf-^fitt 
i-5i><D-Vhtitfft\zmj£\Ztt:< , 011*. tf, f/uoc:^ ^> 
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1 5 



^2X^1*, -«S;(V)SrWr5^«JSrj!l3g-rsimTfeD, ^fc 
ttWtt'f, ft** (IV) it K 7^3^**0* ft 5 r t 

-/WIS ; ^-fe? K/wo, *^:/J:5^#fc«<t;Jc*Sl;ft||, 

- K\ *J* ^-/UT-fe h\ N- ^ 2 - t°n y Ky, 

f-/Hfc>i*p mj 7 $ K© J: 5 47 § K£ ; h y ^?-;l>T $ > % f y t; 

7/1^=1 x\t*j\s$>mm (ftfcs mm) t 

Sffifflfttt, iiS?, -50°C75M 150*C Wm\Zl*s - 1 0*0 73/ M 120*0 
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1 6 



^3X^f4, -«A(VI)SrWrs^te*«l36i-SISTa!)l5, TO 

y, mi?-* -a*. A** v v h\ itfty vx 

uyj; 5 ft^K^Hfc**® ; t^isf? n!)K, * nn^M, Hit 
ii^ v 0t}51 150^C ^jfiftH 1201C) T* 

v^y, t'3!)y, 4 - (N, tfy ^©J: 5 ft* 
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1 7 

31, ±ib* 1 istdftvNT, %^m&<om®ik&®(ui) (1 S, 2 

S-flO ©ftfrUfcl* *tJ&-f5 7* $ fle(llla, IS, 2S-fttl R, 
2R-^<73M-a-^) 




(Ilia) 

(ih (iv), (v)xn(vi)fcMfc1rZ>7-t z&o^Ttifa) &ft^##J 
t^tiaott, BFfMOTt^Sttfls (IS, 2S-I) 

Hi-^ ^»(I)»4, fit&fcftoT, &$T"^S-r5 - t IUcTI 
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rh7t Kn77^, mtvoi 5 ; 
ttJ—A'^ 7*o/V — /K£ J; 5 47^3- ^Ifi ; Xfi,* 

fCmb^UI), (III)&V<IIIa)«\ ^*p-efe5*^*q©^fe 
X.fc£\ # ii 5 ? 7-247 285 Monatschefte fur Ch'emie (1973), 104 , 
925, J. Chem. Soc. , Perkin. Trans. II (1979) 287^) iZfe^XM 

*&w<Dffim-fiSiix: en zmi-zitG-mxiz^tDmrntm® $*is 
an, tf*tfcfiife»«i.«iftij^fflavfittBi«af^ffi3fet/jj:^!; = 

- fc'P y ~ ( Helicobacter pylori ) KjtttSffhfejal^frt L. 

&mm, Attxtt*ttiiau», Myitis, 

ss^^a*, >^-y -^y y^j££#<&©«x&&& 

( Helicobacter pylori ) OflRtfeffiO^B&Sg L < ttf&**| f&S£ 
#J) £ LTWffl-CfcSo 

**W©^%(i)*3J:t/^©3!ia±fl : *S*b5^3i&, BEX, 
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1 9 



^^^^•i/pt^/Hr/VP — 7#/w>!7 a % rt§P^^*7U^>->^ 
A-n-7-7- }^ ]) ^ACi 9 fc-fc/Wn-;*ra*fl£: ; T 7 t'T^J* ; t=> 7 
h 7 ^ ; Wy ; (SWMtKSK, ^J&g&TA' $ s 7 A, ttmmr 

; TKy t^/Vtfn y ; v =f-yHJ) % $jg£ij HU 

ft<Dffi.Mft\ ; ? P7#/i^ a— 7*f h U !) A, # 3r > f- As 7.9 — 

T y ; a Ki/y * ; tT-#A % ^n?Oi 547y^ 

; Mfk ; ^ y 77;^, 7 f >^c£> «fc J fctf/Ustf^g® : 

SSSSt h ]) <}i*(DJ: 5 **A^3j?^Bfc-f hy^I; fittt^* h y 7 A 
<D«fc 5 ; D^->y ; 7 7 y/Hillt^ h y 7i>», 7 £ 

^W^y, 7°n tVV^7^^0«t $ *^7t^r^$|fix7 7 
«fc 5 *T^a -/Hi ; tt<U^<^1f^3 = i>A ; 7*7-/1^ 7 V 
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20 



JftttttASl i§Mffi£*i^ INJlMsk ffW*h * 

5mg), ±P5 1000m g (JffitRlte, 500m g ) #J^rt g^Oi^C 
I*, 10^^) 1 STPSO.lmg ($f jStdfi. 1 m g h ±Pfi 500m g (# 
S Kl fit, 300m g) &f£Ate**LT, 1 0 3 <9 1 ^7M6lHl^^lc:j^CT 

llMJ 1 

7- (4 - ^/l^P^^v^a-ar^) - 2 , 3 - 1 - [(l 

S, 2S) b'PP [2, 3-d] 

( a ) 3 yu- 4 , 5 -iftf-As- 1 - [(IS, 2 S ) - 2 

3 - /fr/V 5; ;V- 4 , 5 - f-yV t° p — /P- 2 - # /V jtf V g£ ^ =f- ;V 
5.79g(31.9 $ V *r/V)&Xfl 8 7 fri'- 6 0.41g(l.55 5 JJ *yl/) 
<£> x h 7 t K D 7 5 y (130ml) » % K * U n t - 7* h ^ v/ K 
3.94g(35. 1 U^^^ML, M"C1 B#|B!Jii#Lfc„ &V^, 50t 
T v (IS, 2S) -2-^;Vi/^n7 , ntf;l'^f;i/7'D^ K 
5. 7ig(38.3 5 y^yu)£ 30£m>tfXm r FL1t'&r&ffiTV 3$fmm 
Ltz 0 %<D'&, t> V *?J± t - Zf K0.36g(3. 22 5; V t (IS, 
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2S) - 2 f/Ui/t d 7°u o § K 0. 48g(3. 21 * y ^E- 

8. 26g(100%)?r^^fe?S^^i LTifco 

v^^^n^ (CI, m/ z ) : 2 5 0 (M + + 1 ) G 
NMR*-^ h/WCDCl,, 5ppm) : 0. 25 (dt ; J=8Hz, 5Hz, 1H) , 0. 48 

(dt;J=8Hz, 5Hz, 1H), 0.71-0. 80 (m, 1H) , 0. 82- 0. 89 (m, 1H), 

1. 00 (d; J=6Hz, 3H) , 2. 20 (s, 3H) , 2. 26 (s, 3H) , 3. 89 (s, 3H) , 

4. 25(d;J=7Hz, 2H) , 10.43(s, 1H). 

mjtm : [aV° = + 17. 6° (C=l . 02, EtOH) „ 
(b) 2, 3 l - [(is, 2SJ - 2- t^-fr*/? v 

/pfc°;^^f;u] -6, 7— ^fcKpfPP [2, 3-d] 

- 7 

3-^/1^5^-4, 5-^^-1- [(IS, 2S) - 

oynf/Mf/H fc'n — /u- 2-*/U#>R^^-/U7.96g(3l.9 
5 y */U)©ft»(38ml)Sttfc x M-C, t K5^^-7k3ft* 1.92g(38.4 
$ y*^)«rJH*., 90^1 ^FflJt^Lfc 0 TOTt, R^JRSr^ia 

^n*H/^;-A/ (=9/!) »JR^*#Lfc. #&J|$:&ft£ 
U fiBfn£4fc7kT?8fci£U ^"CS£jR!ftafij£tt|g L7t„ 

7.02g (95.0%)&gfc|te6»5fcft £ LTfcfc. 
v^^n;WCI, m/z): 2 3 2 (M + + 1 ), 
NMR*-^ h/KCDCl,, 6ppm) : 0. 22(dt; J=8Hz, 5Hz, 1H) , 
0. 64 (dt, J=8Hz, 5Hz, 1H) , 0. 86 - 0. 95 (m, 2H) , 0. 98 (d ; J=5Hz, 3H) , 
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2. 21 (s, 3H), 2. 35(s,3H), 4. 44(d;J=7Hz, 2H), 8. 05 (s, 1H) , 9. 97 (s, 1H) 0 
: [a] D 20 = + 11.2° (O0.50,Et0H) 0 

(c) 7-^pp-2, 3 - is? 1- [(IS, 2S) - 2- 
yf;^'V^P7'Pb';Mf^] ^op [2, 3-d] t°y^^^ 

2, 3->^^-l-.[(lS, 2S) 
A ^ f-A-] - 6, 7-i/tKPt'PP [2, 3-d] t°V Wl/- 7 - 
Jr> 6. 95g(30. 1 $ <J Id^-^r v-lfe^by ^ 55m 1 (590 5: V *7VO&S5 

3£&&5J&LT\ tKHifc^ 6.90g(92.0%)^j^^fe^* B B B ^ LXfttio 
777^n^(CI, m / z ) : 2 5 0 (M + + 1 ) Q 
NMR^^^ WMCDC1 3 , 6ppm) : 0. 29 (dt ; J=8Hz, 5Hz, 1H) , 

0. 54(dt;J=8Hz, 5Hz, 1H) , 0. 73- 1. 02 (m, 5H) , 2. 30 (s, 3H) , 2. 43 (s, 3H) , 

4. 44(d;J=6Hz,2H),9. 15(s, 1H)„ 

Mitfg. : [a] D 20 = +12. 3° (C=l. 01, EtOH) 0 

(d) 7 - ( 4 - 7/UtP^<y^t^ is) -2, 3-v>^^yu-l 
- [(IS, 2S) -2-* ±A^y_2_ g 7°p tVK?! glS p E 2 , 
3 - d ] gjj 

7k^^*7: h IJ £i» 0. 26g(10. 8 5 !)^V)(D7 h7t Ko ^7^(6ml) 
flf*Klp-7/U*o^<^i?/UT^=i— >U1.45g(11.5 5; y ^e/Wtf)-^ F7t 
Ko7 7>(2ml)*»«r«Tb, ilfit 30 ftlUtttt t fc„ 7- 
^pp-2, [(IS, 2S) -2-^/W>?n 

7*b Wf/I/] fan [2, 3-d] t° 'J ^v 5 ^ 2. 50g(10. 0 
A*)<DT h7 t Ko7 7^(13ml)»«S:StaT?«TL, 3 B#ft1 
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ttmat -rfc^u **«tifc-v^s/i>^Tft*ufc, mm 

\t&m 2. 25g(66. 4%) A t LX^tCo 

MM : 114-115 

•^^^h/KCI, m/z): 3 4 0 (M + + 1 ) 0 
NMR7^^ h/WCDCl„ 6ppm) : 0. 14(dt; J=8Hz, 5Hz, 1H) , 
0. 39 (dt ; J=8Hz, 5Hz, 1H) , 0. 59-0. 65 (m, 1H) , 0. 76-0. 85 (ra, 1H) , 
0. 89 (d ; J=6Hz, 3H) , 2. 26 (s, 3H) , 2. 36 (s, 3H) , 4. 13 (dd ; J=15Hz, 7Hz, 1H) , 
4. 27(dd;J=15Hz, 6Hz, 1H), 5. 63 (d; J=12Hz, 1H), 5. 68(d;J=12Hz, 1H) , 7. 05 
-7. 12(ra, 2H),7.47-7. 52(m,2H), 8.96(s, 1H) 0 
: [ a ],"=+ 1 7 . 9 (C=0. 50, Et0H) o 

3 ;V- 4 , 5 -i?* 1- [(IS, 2S)-2-^^- 
P •? P fcW^ fvU] fc°P — /V- 2 - # /l^^^M 

(a) 4, 5-^/^/1^-1^ [(E) - 2 - ^ P -fn 

£gvV] t°P~^- 2 -fl/l^^^/V 

4 , 5 f-A'Vv—A'- 2-%Jl<tflsm* 25. 02g(163 5 ]} 

8 -if y pis- 6 3. 19g(12. 1 5!)^)Of F7tKo 
7 7 > (150ml) y !>At-y h^ix K18. 33g(164 ^ IJ ^/U) £«S 
flPU ^J£T* 1 B#^jt# Lfco ft^T*. (E) 

5 K (7t>») 12. 70g(85. 2 V MffiT 
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£: f;l/iy) fcf+U «JHb£"«lfc 13. 50g(71.6%)£^£ 

7^^n/MCI, m/ z) : 2 22 (M + + 1 )„ 
NMR^^^ h/KCDCi„ 6ppm) : 0. 20 (dt ; J=8Hz, 5Hz, 1H) , ' 
0. 48 (dt ; J=8Hz , 5Hz, 1H) , 0. 67 - 0. 93 (m, 2H) , 0. 98 (d ; J=6Hz, 3H) , 
2.01(s,3H),2. 18 (s, 3H), 3. 76(s, 3H) , 4. 21 (d; J=7Hz, 2H) , 6. 76 (s, 1H)„ 
(b) 4, [(IS, 2S) - 2- v 

(E) - 4 , 5 - i?t 1 - ( 2 -tf-Jlsis? uzfv fcVU;* "f-JV) 

10. OOg SrTIE&ftf-TiSijti&ft^ * 
7^77^CttU WMit&m C(S, S) flc] 3. 33g 
C(R, R) fls] 3.97g *%tl?tl'&tz 0 

D 7 J* : CHIRALCEL 0J (50 <P *500mm, ^-f ±^^t^W 

7 (1000/1) 

MM : 2 5 ml/rain 

t?jnte£#j c(s, s) m 

7X^n/KCI, m/ z ) : 222 (M + + 1 ) 0 
NMR^^ h/WCDCl 3> Sppra) : 0. 20 (dt; J=8Hz, 5Hz, 1H) , 
0. 48(dt;J=8Hz, 5Hz, 1H) , 0. 66-0. 80 (m, 1H) , 0. 82-0. 91 (m, 1H) , 
0. 98(d;J=6Hz, 3H), 2. 01 (s, 3H) , 2. 18 (s, 3H) , 3. 76 (s, 3H), 4. 21 (d;J=7Hz, 
2H),6. 76(s, 1H) 0 

Jeftg : [a] D J0 = +l 7.6° (C=l. 00, EtOH) 0 

c(r, r) m 

v7^n;KCI, m/ z ) : 222 (M + + 1 ) e 
NMR*^? h/HCDCl 3 , Sppm) : 0. 20 (dt; J=8Hz, 5Hz, 1H) , 
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0. 48(dt;J=8Hz, 5Hz, 1H) , 0. 66-0. 80 (m, 1H) , 0. 82-0. 91 (m, 1H), 
0. 98 (d; J=6Hz, 3H) , 2. 01 (s, 3H) , 2. 18 (s, 3H) , 3. 77 (s, 3H) , 

4. 21(d;J=7Hz, 2H),6. 76(s, 1H) 0 

: [a] D 2 °=-l 7 -0° (C=1.01,Et0H) o 
(c) 3 -fcA'SA'- 4\ 5-*Jf7'A'- 1 - C(1S, 2S) -2 
^-/Uj/f P 7°P fcVl^ ^VV] t°P— /V- 2 VBgp* gvV 

v 5 ^ tVU*/VJ*T 5 K 1. 10 g (15. 0 5 U ^/WO h /Uac x (2ml) &fc\Z. 

**i/mtv is 2. i5 g (i4.o 5 y =t;v)^^L, i?a-e3 o^w«^u 

fc 0 4, [(IS, 2S) - 2-^^/U-> 

? a y°n t°/v^ t°D— /v- 2 2. 21g(10.0 5: 

y ^-/W© h/V^^(6ml)^^Srm*D L, 80"CT 1 OlSWanH&Lfco 

tern, #*u mmm * u is*^-^*^*^-? 

1 0/ 1 ) IdtfU ffijefc-g-fe 1.9'5g(78.2%) 

HJifefliJ 3 

7 - (4 -7^tP^<y^^'» - 2 . 3 z^Jl *£J±m i - C( 1 

5, 2S) - 2 - * f/l/V^ P 7°P fVkJ t' p p C 2 » 3-d] fc° 

(a) 7- ( 4 - ? )\>jrV'<^ i J' )Vi!r$r i/) -1- [(E) - 2-^ 
f^y/jrpT'pfyl/^fyW] -2, 3-^^f;^f DP [2, 3-d] 

(IS, 2 S) - 2-*7A'i'0 pt°p tf/u^f/i/^a 5 R<2ft;b 9 
{n (E) -2-^;W^cy0Wf^n* K (^-feSflO fcffl 
^fcfflLttJMfifll l i EI«teEJ£«rf7i\ ^JSfk^SrUX^ 56% 
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m& ; 1 2 0 - 1 2 2°C, 

777^n/WCI, m/z): 3 4 0 (M + +l) 0 
NMR*^ h^(CDCl 3 , 6 ppm) : 0. 14(dt; J=8Hz, 5Hz, 1H) , 
0. 39 (dt ; J=8Hz, 5Hz, 1H) , 0. 59-0. 65 (m, 1H) , 0. 76-0. 85 (m, 1H) , 
0. 89(d;J=6Hz, 3H), 2. 26 (s, 3H) , 2. 36 (s, 3H),4. 13 (dd; J=15Hz, 7Hz, 1H), 
4. 27(dd;J=15Hz,6Hz, 1H), 5. 63(d;J=12Hz, 1H), 5. 68(d;J=12Hz, 1H), 7. 05 
-7. 12(m, 2H), 7. 47-7. 52 (m, 2H) , 8. 96 (s, 1H)„ 

(b) 7- (4 -7 ;v$rv<^V>;Vjr-*i/) -2, 3-v^^^-l 
- [(IS, 2 S ) -2- * ±_AyJy_2_ U7°u gvV] fna [ 2 , 

3-d] t°V 

7- ( 4 - s<ls i?/U$-*r is) -1- [(E) -2-tf-jV*/ 

^P^pf;Mf;v] -2, 3--^^f;H^nn [2, 3-d] t° }) ? 

v?^ (7t?ft) 25.oo g *Tuiki*\z.xmmmfr? ^ - \z. 

f*U mm^^^X <9W££k LT, SRJUfc^lfc [(S, S) m 8.5HR 

xi^(Dnmw- [(r, r) m 7.60 g ^#7t o 

^7-^ : CHIRALCEL OJ (50 ^ * 500mm, ^i?/V®!) 

: ; — (90/10) 

: Mi$i : 2 5 ml/min 

mmit&vn [(s, s) #] 

ii!^. : 1 14-1 1 5t, 

77^n/WCI, m/z): 340 (M + +l) Q 
NMR7X^ h/KCDCl 3 , 6 ppm) : 0. 14 (dt; J=8Hz, 5Hz, 1H) , 
0. 39 (dt ; J=8Hz, 5Hz, 1H) , 0. 59 - 0. 65 (m, 1H) , 0. 76-0. 85 (m, 1H) , 
0. 89 (d; J=6Hz, 3H) , 2. 26 (s, 3H) , 2. 36 (s, 3H) , 4. 13 (dd; J=15Hz, 7Hz, 1H) , 
4. 27(dd;J=15Hz, 6Hz, 1H) , 5. 63 (d ; J=12Hz, 1H) , 5. 68 (d ; J=12. 2Hz, 1H), 
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7. 05 - 7. 12 (m, 2H) , 7. 47-7. 52 (m, 2H) , 8. 96 (s, 1H) 0 
JS3fc& : [a] D 20 = + l 9.0° (C=0.99,Me0H) o 

ttm& c(r, r) m 

ikjA : 1 1 4 - 1 1 5°C 0 

■777^^ h/KCI, m/ z ) : 340 (M + + 1 ) G 
NMR^^^ h/WCDCl,, 6 ppm) : 0. 15 (dt; J=8Hz, 5Hz, 1H) , 
0. 39 (dt ; J=8Hz, 5Hz, 1H) , 0. 58-0. 66 (m, 1H) , 0. 78-0. 85 (m, 1H) , 
0. 89 (d ; J=6Hz, 3H) , 2. 26 (s, 3H) , 2. 37 (s, 3H) , 4. 13 (dd ; J=15Hz, 7Hz, 1H) , 
4. 27(dd;J=15Hz, 6Hz, 1H) , 5. 63(d;J=12Hz, 1H), 5. 68(d;J=12Hz, 1H), 7. 06 
-7.11 (m, 2H) , 7. 49-7. 52 (m, 2H) , 8. 97 (s, 1H) „ 
Mftg. : [a] D 20 = -18. 8° (C=0. 98, MeOH) „ 

/p^ • y ^-77;^^ h y ^^7 7 ^— if (H^r-ATPase) 
(Sachs) h (DjjfeiJ. Bio. , Chem. , 251, 7690(1976)] \Z'&\,\ 

*^77 t?tl D D ot LTffiWce ^^^llCillt, 30-80 
/i g/ml ©BUSfSRfp&^tf 70mll m> ('&{fcv^*^£ A 5 

mM, &4k* V VJ* 20mM, pH=6. 85)0. 75ml , J^^ W^ifi/KR: 

$ff Lfctt4Mfc64fe#iK iom l ^Ad^-T^ 37*;, MWl®& 200 
45 &W>f y^fa.^— Mfc 0 8mM <DT?J i/ls V V h 2~T 
h V VJ±m.®Wi. 0.25ml SriP*.* £ t J: U »*Effi*Bf!# Lfc 0 20 # 
RIBl3{fSI&*frV\ 10% h y * d PftK-Stt^(100mg)*» 1ml Srj&D*., 
KJS£f£lt £-£fc 0 g£$fc«rig&#« (4t;, 3000 rpm, 15#JSJ) Lfc 
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1$ y >-@£& 3 ? (Yoda) *b [Biochem. Biophys. Res. Comraun. , 

40, 880 (1970) ]TJtfe£*Lfc. * fc* * U £ A CD#£ t * V>EJfc 

»*H:38»t5Stt«A>5>ia** :/n • # y ^-7f 
;^yh!i #*77 5 50%PI**£<IC„ M g/ml) 

^CD^m, 1 <E>fc-£$>tex IC so <0. 1 jug/ml Offiix'fcfllttSr^ Ltco 

&mm 2 

tfiBfiWIHate, t'n D ( Helicobacter pylori ) 

9470, 9472 9474 t^SrffiV\ *H^fb^feO^!) ^- t°D 

y ld^J--f~ MIC(Minimum Inhibitory Concentration : jft'h^S WPlih 91 

W wn- W yta-i/a ^as3S(DifcottK)&&j£*<D3SgzM;:Jg 

AaLTKf 10 8 CFU/ml ifc* «fc 5 m»»L7to 100 
#*U ^O^J 10/i 1 £M I caiJ^ffi^^±{ig§SL7h 0 MlCU^i 

K(DMS0) L«B£B*T 2 ffiF***?lU:: Ltc 

temtmrnt * 1:99 ©w^TS-a-u s/+-u±-c@<kbfcto«r 

Uft%.&<*T, 37t{;:*5V>T 3 HIBUMbfc. Jg«^Ti> 
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/h«««r MIC(m g/ml) i Ufc. ^O^m> 1 tfHb^fS, MIC< 

12.5 m g/ml roffiftfcfctSSttSr^ Lfco 
f^^^J 3 

>f«)H!U*in«r*S*tfc. !t&lJH-i:&lI&&#rt<D5G©tefite«U fig 
«sgjB§*B&WI£Lfco ^ ^/Hr/vn-X^ h'J^Ajg 0. 5% 

V <?4 y so (jKj; y/w<- h 8 o) 4%*igiKu:-j£ -ft 

^/tf^W f^t;H3-Xt h V $ A&0. 5%RTf hlr^f y 80 (tf V 
y/v^-h8 0) 0.4%tM*& (ffiflt&ift) ^lPt7j/ M^4tto 

(ml) £ttaE©£*(inl)&a!!£U;fco itaEO$**S 0.5ml £l±©^|it 
ii:LTr-^^5>^Lfc 0 ±J* 100m 1 &f*§IW« 9 > ^@tR 4 
ml &flP;U 0.01 h y V ix-Cs pH7.0 *-e«3£bfe.„ 

ITJ. 1 100 /t 1 4ml ^^P^fc^^^l^BtJCl 

iB£Lfc 0 W 8cK»£(mEq/l) % IliliiKAO, m Eq/hr) 5£ 

?li£lfe»#(mBq/l) = A/B X 100 
A : ±m 100m 1 (Dm^^LtzTkmit-T h V O-kfiOnl) 
B : 0. 1 100m 1 <&»J£fcKLfc;iclMS'*- h V $J*m(ml) 

(mEq/l)/4 

ftlft\&(%) = (C-D) /C X 100 
C : f£ii&&&4f¥0 A0UEq/hr) 
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D : Umt^^^m<D A0(/iEq/hr) 

#S^-ft(0. 3mg/kganig/kg % 3mg/kgRtf lOmg/kg) Id »t 5 «J ©J * «r *f 
ffil Pi m ft (I D 50 mg/kg) £ # , &> T sft 2 \L ^ L fc . 



m2 nmfrmttiuwm 




W 5O%«I0Jfl9 Jk <ID« B mg/kg) 


mmm 1 


0. 52 




1. 64 



ftfflW- 7-247285 ^©HJ&M 57 <Dit&m) 



mmm 1 

MM 

mifomi<Dik&® 30.0mg 
?L$t 144.0 
f^P^i/fy^y 25.0 
777!J^^V^ 1.0 

200. Omg 

± HE ©lift U ff^midJ: 9fT&LT, 1 & 200mg ©££#J 
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3 1 

l . -#5£ 




R 4 li, C , - C 6 T^3r;K ^D^; Cj-CeTM/K Cj-Ci7> 
3. R 1 ^ ^^^STfe5lf^O|5Hm 1 «(d|5«feO^#^tt^t° 

p p try yvyit&goxtezvm&i.nmztizm.o 

»#©«Hffl *»S»3«fcE«©3t*Stt*f p n t° y y*J*{b 
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5. R 2 &tfR 3 ^ m-t % *?-/i'm-?hz>m%;(Dm®%im7bm%i 

6. R 4 ^ % C^CJM/K ^ny/Cj-C^W, 

a* 1 35755* 515 ^f5«©ft^*£-t£&t°B n try yit^it&yoxte 

8. R 4 #, »*XV4a*A>fe/ji5»d»e)3B^S^S 1 75S2fio« 

9. R 4 #, #*&tftt*a»fcfc**¥a»fc»ft3*b5 1 7552<icOg 

1 1. a# % mmm^-zh 5 it #otsig* 1 ^755*935^15^^^^ 
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12. 7- (4 - 2, 

[(1S, 2S) WfA-] fan [2, 3 

- d] try 

7- (2, 4 - *J7 )VJrxi'<-yi?;\'$-*ri/) -2, 3-v^^/V-l 
- [(IS, 2S) - 2 - * o 7°n fyU^ ^yW] t°P p [ 2 , 

3-d] tryy^^xv 

7- (4 n n^^t^yv^-df ^) -2, 3 - i? * f- /V — 1 - [(l 
S, 2S) - 2 -p* 'f-fr*/? P7*n tWp« t°nn [2, 3-d] 

t°y ^^^/5^^5H^^5i^$ix5^;^Stt^t 0 n p try ^Wfc 

1 3 . m^(o^mm 1 iTs^m 1 2 3Rmis*©3te^stt* fa p f y y 

fB^Oft^fiH4ftf hp try ^^^^^X«^©^S±fF^$H5 

1 6. mmmM^mm\±^Bo^mx\t^m<Dtz^<Dm.^vh^n 

1 7 . !jt#<Z>f&H3l l l 2 JSln|E*<03tea£j&ttfc f p p f y y 

^ ^ <b ^ ft x 14 * © m m ± 1 ^ ^ $ *l 5 % <o w a * & m. st m m \ z. a -r 
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•2 0. -#5t 



(S) 




(VI) 



R 4 CH 2 -A-H 



(VII) 




R*CH 2 — A 



0) 
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(af, r\ r\ r 3 > R 4 S7jAtt, mi&Ltchv tmnm&fF 

to) 

2 1 . -JttS 




(Via) 



R"CH 2 -A-H (VII) 
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